Complementation between LLC-PK1 mutants affected in polypeptide hormone-receptor function.
The mutant LLC-PK1 cell lines FIB6 and FIB5/N4 were examined for responsiveness to the polypeptide hormones calcitonin and vasopressin. Both mutants exhibited little or no activation of adenylate cyclase or cAMP-dependent protein kinase (cAMP-PK) in response to calcitonin, but responded to vasopressin. Analysis of calcitonin receptor function demonstrated that both mutants bound less than 9 fmol 125I-labeled salmon calcitonin/mg cellular protein, which was about 1% of parental activity (642 fmol calcitonin bound/mg). Concomitant with reduced calcitonin binding, both mutants exhibited increased vasopressin binding (greater than 272 fmol [[3H]Arg]vasopressin bound/mg) compared to parental (166 fmol bound/mg). The concentration of vasopressin for half-maximal stimulation of adenylate cyclase in both mutants was comparable to that for LLC-PK1 cells (40 pM) and hence the increased binding activity was concluded to be due to increased numbers of functional vasopressin receptors in the mutants. Somatic cell hybrids formed between each mutant and LLC-PK1 cells exhibited normal hormone binding and activation of cAMP-PK in response to both vasopressin and calcitonin. The mutations affecting receptor function in FIB6 and FIB5/N4 were accordingly concluded to be recessive. Somatic cell hybrids between FIB6 and FIB5/N4 showed no complementation of the mutant phenotype, indicating that both cell lines were affected in the same gene. In contrast, somatic cell hybrids between FIB5/N4 and the 'receptorless' mutant M18 (which lacks functional calcitonin and vasopressin receptors) exhibited approximately the same responsiveness to vasopressin and to calcitonin as LLC-PK1. Complementation between two different mutations affecting polypeptide receptor function was thus observed. The results are discussed in terms of a proposed common pathway for processing of calcitonin and vasopressin receptors.